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WHAT IS CLAIMED IS: 

1 . Aunethod for forming a low resistivity titanium silicide layer on a surface of at 
least one doped area of a silicon semiconductor substrate, said method comprising the 
^ / steps of: 

Y / def ositing a titanium layer on the surface of said at least one doped area of the 

silicon semiconductor substrate; x 
r introducing an effective amount of a metallic element at least at the interface 



between th 



titanium layer and said at least one^doped area of the silicon 



semicondu ;tor substrate, the metallic element being chosen from the group consisting 



of indium, 



gallium, tin, and lead; and 
somjetime^after the introducing step, performing a rapid thermal annealing of 
the titanium-coated silicon semiconductor substrate to form titanium silicide. 

2. The method as defined in claim 1, wherein the metallic element is chosen from 
the group consisting of indium and gallium. 



3. The method as defined in claim 1, wherein the metallic element is indium. 

4. The method as defined in claim 1 , wherein the effective amount of the metallic 
element is lxlO 13 to 5xl0 14 atoms/cm 2 . 

5. The method as defined in claim 1, wherein the effective amount of the metallic 
element is 5xl0 13 to 5xl0 14 atoms/cm 2 . 

6. The method as defined in claim 1, wherein the effective amount of the metallic 
element is 5x 10 n to 3x 10 14 atoms/cm 2 . ^ 
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7. \ The method as defined in claim 1, wherein the introducing step includes the 
sub-step of depositing the effective amount of the metallic element on the surface of 
^ said at least one doped area of the silicon semiconductor substrate. 



8. The method as defined in claim 1, wherein the introducing step includes the 
sub-step oi! implanting the effective amount of the metallic element into said at least 
one doped area of the silicon semiconductor substrate. 

9. The method as defined in claim 8, wherein the implanting sub-step is 
performed before the depositing step. 

10. The method as defined in claim 8, wherein in the implanting sub-step, the 
metallic element is implanted into said at least one doped area of the silicon 
semiconductor substrate to a depth of 5 to 25 nm. 

11. The method as defined in claim 8, wherein in the implanting sub-step, the 
metallic element is implanted into said at least one doped area of the silicon 
semiconductor substrate to a depth of 8 to 20 nm. 

12. The method as defined in claim 8, wherein in the implanting sub-step, the 
implantation energy is 5 to 30 keV. 

13. The method as defined in claim 8, wherein in the implanting sub-step, the 
implantation energy is approximately 25 keV. 
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14. The method as defined in claim 1, wherein the introducing step is performed 
before the depositing step. 
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15. \ A method for fabricating a semiconductor device, said method comprising the 
^ i steps of 

^3?^^-^ ( obpositing a titanium layer on the surface of at least one doped area of a 

silicon semiconductor substrate; 

introducing a predetermined amount of a metallic element at the interface 
between theVtitanium layer and said at least one doped area of the silicon 
semiconductor substrate, the metallic element being chosen from the group consisting 
of indium, gallium, tin, and lead; and 

after they introducing step, performing a rapid thermal annealing of the silicon 
If! semiconductor substrate to form a low resistivity titanium silicide layer. 

16. The method as defined in claim 15, wherein the metallic element is chosen 

WJ 

s from the group consisting of indium and gallium. 

O 
111 

17. Tne method as defined in claim 15, wherein the predetermined amount of the 

Cn \ 

i metallic element is lxlO 13 to 5xl0 14 atoms/cm 2 . 



18. The niethod as defined in claim 15, wherein the introducing step includes the 
sub-step of depositing the predetermined amount of the metallic element on the 
surface of said at least one doped area of the silicon semiconductor substrate. 



19. The methoM as defined in claim 15, wherein the introducing step includes the 
sub-step of implanting the predetermined amount of the metallic element into said at 
least one doped areaW the silicon semiconductor substrate. 
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20. The method as defined in claim 19, wherein in the implanting sub-step, the 
metallic element is implanted into said at least one doped area of the silicon 
semiconductor substrate to a depth of 5 to 25 nm. 



21 . The method as defined in claim 19, wherein in the implanting sub-step, the 
implantation energy is 5 to 30 keV. 



22. 



a. 



A semiconductor device comprising: 
a silicon semiconductor substrate; and 

a low resistiv ty titanium silicide layer on a surface of at least one doped area 
of the silicon semiconductor substrate, 

is 0.5 to 5%o atoms of a metallic element at the interface 
silicide layer and said at least one doped area of the silicon 
semiconductor substrate, the metallic element being chosen from the group consisting 
of indium, gallium, tin, and lead. 



wherein there 
between the titanium 



2 3 . The semiconductor 
element is chosen 



from 



device as defined in claim 22, wherein the metallic 
the group consisting of indium and gallium. 



24. The semiconductor device as defined in claim 22, wherein the metallic 
element is indium. 



-IV 



25. The semiconductor device as defined in claim 22, wherein there is lxlO 13 to 
5x 10 14 atoms/cm 2 of the metallic element at the interface between the titanium silicide 
layer and said at leas^ one doped area of the silicon semiconductor substrate. 
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26. The semiconductor device as defined in claim 22, wherein the atoms of the 
metallic element are present in said at least one doped area of the silicon 
semiconductor substrate to a depth of at least 5 nm. 



Docket No. 97-CCP-251 



17 



EXPRESS MAIL NO. EE682466416US 



27. An information handling system including at least one semiconductor device 
that contains an in:egrated circuit, said semiconductor device comprising: 

a silicon s« miconductor substrate; and 

a low resistivity titanium silicide layer on a surface of at least one doped area 
of the silicon sem conductor substrate, 

wherein there is 0.5 to 5%o atoms of a metallic element at the interface 
between the titanium silicide layer and said at least one doped area of the silicon 
semiconductor substrate, the metallic element being chosen from the group consisting 
of indium, gallium, tin, and lead. 

28. The information handling system as defined in claim 27, wherein there is 



lxl0 ,3 to 5xl0 14 
titanium silicide 
substrate. 



atoms/cm 2 of the metallic element at the interface between the 
ayer and said at least one doped area of the silicon semiconductor 



29. The information handling system as defined in claim 27, wherein the atoms of 
the metallic element are present in said at least one doped area of the silicon 
semiconductor/ substrate to a depth of at least 5 nm. 



Docket No. 97-CCP-251 



18 



